Background: Diabetes is one of the leading causes of morbidity and mortality worldwide, and type 2 diabetes is the most common type accounting for 90% of all diabetes cases. Health education is considered as the first choice to control blood glucose levels. We conducted a meta-analysis to assess the effect of health education tool "Conversation Map" in diabetes patients to control blood glucose.
Introduction
The International Diabetes Federation has published a new interactive health education tool for diabetes which is known as "Conversation Map," and is composed of pictures, dialogue cards, and guidelines. The education model is based on dialogues without any pressure to encourage patients in developing their knowledge to accept diabetes, change their behaviors of daily life, and improve their capacity for self-management. It has been applied to type 2 diabetes patients and has shown promising results. Previous study have proven that "Conversation Map" can control and delay the onset of diabetes and its complications, and have shown better results when compared to other types of education. [1] Therefore, "Conversation Map" has been more recently considered as the first choice in diabetes health education. Recently, numerous studies have evaluated the effect of "Conversation Map" in patients with type 2 diabetes have already completed. Although there have been a significant increase in the number of clinical trials using "Conversation Map," some trials suggested the effects of "Conversation Map" education in diabetes patients which are still unclear. To better understand any potential impact of "Conversation Map" in patients with type 2 diabetes, data from these studies needs to be evaluated and combined with data from other countries. In this study, we systematically analyzed the effect of "Conversation Map" for diabetes patients, and provide a better clinical guideline for diabetes education.
"Conversation map," "diabetes," and "random." We did not apply any language restrictions and included all relevant articles up to December 2015. We also searched the reference lists of identified trials.
Two reviewers independently identified the eligible reports. Discrepancies were resolved through group discussion. Eligibility criteria included the following requirements: type 2 diabetes patients for treatment; randomized controlled trials; and outcome included at least one blood glucose test. The exclusion criteria included the following: duplicate articles; unrelated research; conference papers; and unclear results. This systematic review adhered to the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analyses) Statement and Checklist. [2] Ethics approval was not necessary for this study, as only deidentified pooled data from individual studies were analyzed.
Data extraction and quality assessment
Two authors compiled data using a predefined information sheet. The following data types were extracted from the included articles: author, year, country, sample size, mean age, glycated hemoglobin (HbA1c) levels, fasting blood glucose (FBG) levels, 2 hours postprandial blood glucose levels, Intervention of Diabetes Conversation Map group data, control group data, outcomes, and follow-up results. Two reviewers independently conducted the risk of design bias assessments on the included studies using the 5-points Jadad Scale, [3] and those with 3 to 5 points which represents high-quality trials. The following outcome parameters were quantitatively evaluated in this review: HbA1c, FBG, and 2 hours postprandial blood glucose.
Statistical analysis
We used the inverse variance method to pool continuous data and the results were presented as weighted mean difference (WMD) with 95% confidence intervals (CIs). The I 2 statistics were calculated to evaluate the extent of variability which was attributed to statistical heterogeneity between trials. [4] In the absence of statistical heterogeneity (I 2 < 50%), we used a fixedeffect model, a random-effect model was used otherwise. [5] Predefined subgroup analyses were performed on country, patients' mean age, and intervention time. We assessed for publication bias by visually examining the funnel plots and using the Begg-Mazumdar [6] and Egger tests. [7, 8] A nonparametric "trim-and-fill" method was used to determine the stability if publication bias was found. [9] Generally, a 2-sided P value less than 0.05 was considered statistically significant, and we analyzed data with Review Manager 5. 
Results
Our research returned 68 results after removing duplicates, from which we collected 22 trials in our meta-analysis (Fig. 1 ). All the studiesrecruitedtype2diabetespatients(Table1).Twoarticlesdidnot Yang and Fang Medicine (2016) 95:40 Medicine refer to the age of patients [10, 11] ; the subjects' population age was over 35 years in the rest of the studies. In 5 studies, the average age (or median age) of the subjects was over 60 years old. [12] [13] [14] [15] [16] Two studies were conducted in Spain and Germany [12, 13] and the rest were conducted in China. Three studies returned a Jadad Score of 3 or greater, [12, 13, 17] all others were less than 3. However, the research conclusion is objectively based on blood index and the low design quality has little effect on our final conclusion.
The FBG results show "Conversation Map" was significantly associated with the reduction of fasting blood-glucose levels when compared to control groups in type 2 diabetes patients (WMD: À2.23, 95% CI: À2.70 to À1.76, P < 0.001). However, there was heterogeneity among the studies (I 2 = 90.7%, P < 0.001) (Fig. 2) . Using subgroup analysis, we found that the heterogeneity was not significantly reduced when distinguished between the country (China or Europe), patients' ages (<60 years old or ≥60 years old) and the education intervention time (<12 weeks or ≥12 weeks) ( Table 2 ). The heterogeneity did not affect the overall results on the basis of country due to all of studies conducted in China. Similarly, conversation map education could significantly reduce FBG in patients less than 60 years old (WMD: À2.13, 95% CI: À2.83 to À1.43, P < 0.001) and in patients older than 60 years (WMD: À2.69, 95% CI: À4.52 to À0.85, P = 0.004) ( Table 2 ). And the intervention time subgroup analysis results also showed that conversation map education could significantly reduce the levels of FBG within less than 12 weeks intervention (WMD: À1.94, 95% CI: À2.80 to À1.08, P < 0.001) and longer than 12 weeks (WMD: À2.06, 95% CI: À2.68 to À1.44, P < 0.001) ( Table 2 ).
The 2 hours postprandial blood glucose (2hPBG) results indicate that "Conversation Map" was significantly associated with the reduction of 2-hour postprandial blood glucose levels when compared to the control groups (WMD: À1.59, 95% CI: À2.27 to À0.92, P < 0.001). However, substantial heterogeneity among the studies was detected (I 2 = 83.9%, P < 0.001) (Fig. 3) . Using subgroup analysis on the basis of country was similar with overall analysis due to all of studies conducted in China. Furthermore, we found that the patients' age was a source of heterogeneity (<60, I 2 = 15.5%, P = 0.314; > = 60, I 2 = 0%, P = 0.594). Finally, we found that there were no differences between the "Conversation Map" group and the control group when the intervention time was less than 12 weeks (WMD: À0.65, 95% CI: À2.40 to 1.10, P = 0.467) ( Table 2) .
The HbA1c results showed that "Conversation Map" was significantly associated with the reduction of the Hemoglobin A1C levels when compared to the control groups (WMD: À0.63, 95% CI: À1.08 to À0.17, P < 0.001), but there was heterogeneity found among the studies (I 2 = 96.0%, P < 0.001) (Fig. 4) . Using subgroup analysis, we found that country, the patients' ages and the intervention times were not a source of heterogeneity. In our analysis, there was no significant differences between the groups when the study conducted in Europe (WMD: À0.05, 95% CI: À0.15 to 0.06, P = 0.400), the patient's age was over 60 years (WMD: 0.20, 95% CI: À0.47 to 0.87, P = 0.562), and the intervention time less than 12 weeks (WMD: À0.37, 95% CI: À1.04 to 0.29, P = 0.269) ( Table 2) .
The publication bias analysis indicated no existence of bias, except in FBG results (Begg's test, P = 0.053) (Fig. 5) . After the "trim-and-fill" method [9] correction, the results did not change.
Discussion
In this study, we analyzed the effectiveness of "Conversation Map" for diabetes patients. The study included information from 22 articles with 3360 patients. In the results, "Conversation Map" education was found to be significantly associated with the reduction of the FBG, 2hPBG, and HbA1C, indicating that this health education method might have an influence in controlling the blood glucose levels. "Conversation Map," as a new form of diabetes education, could improve the patient's disease knowledge, improve their quality of life, and reduce consumption of medical resources in theory. However, the effectiveness of this education model greatly depends on the patient's compliance and education level. Generally, "Conversation Map" can help change the patients' living habits and to improve glycemic index. In long term, this method can reduce the diabetes complications, reduce disability Figure 2 . Effect of conversation map on fasting blood-glucose levels.
Yang and Fang Medicine (2016) 95:40 www.md-journal.com rate and mortality, and reduce the consumption of social medical resources. [32] In this study, we analyzed the heterogeneity of the studies using subgroup analysis of country, the patients' age and intervention time for the following reasons. First, the patient's age can have implications on their cognitive ability and compliance; generally, older patients have lower cognitive ability and poor compliance. [12, 15, 16] In 2hPBG results, age was a source of heterogeneity, but the results were robust. However, for the HbA1C results, there were more significant results in patients younger than 60 years old. Education intervention time is another important influential factor; shorter intervention time may not achieve desired results. [18] For HbA1c levels, there was no significant difference between groups. In addition, the metaregression analysis showed no significant correlation between the Figure 3 . Effect of conversation map on 2-hour postprandial blood glucose levels. country was performed, and we noted 2 studies [12, 13] conducted in Europe just reported hemoglobin A1c, whereas FBG and 2hPBG were not available. Although there was no significant difference between groups for hemoglobin A1c if the study conducted in Europe, whereas the result might variable due to smaller cohort included in this subset. Finally, although education levels might play an important role for intervention effect; however, the data about education levels in patients were available in few studies; we therefore did not provide the results in specific subpopulations with different education levels.
In this review, objective indicators, such as FBG, 2hPBG, and HbA1c, were used to reflect the patients' blood glucose control in short and medium term. The subgroup analysis showed the study conducted in Europe, insufficient intervention time (<12 weeks) or the patients are too old (≥60) and hence the Conversation Map education may not achieve the desired effect. The reason for intervention effects according to country have already stated above. Furthermore, these results indicated that the education time should be longer than 12 weeks, and pay more attention to make patient understand when patient's age was over 60, if necessary intervention time and frequency should be increased.
To the best of the author's knowledge, this is the first systematic review of "Conversation Map" health education interventions for blood glucose index in diabetes patients, and no relative meta-analysis existed before. However, this research had several limitations. First, we did not have specific individual data for all the trials, thus our statistical analysis could only be performed at the study level. Second, although subgroup analysis was used, there was still heterogeneity presented. Third, the design risks of included studies were relatively high. We suggest a unification of health education methods and patient selection methods with a well-designed randomized double-blind placebo controlled trials to find a more reliable conclusion.
Conclusion
Conversation Map is an effective health education tool for type 2 diabetes, and could significantly reduce patients' blood glucose related index. Further health education tools are needed to prevent and delay the development of type 2 diabetes mellitus in future.
